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January 11, 2010

Mr, Greg C. Voigt

USEPA REGION 3

1650 Arch Street
Philadelphia, PA 19103-2029

Dear Mr. Voigt:

As part of the May 1, 2010 TMDL submittal requirements, Virginia proposes to re-categorize VAP-
H39R JMS03A98 this segment from category S to category 4A. This was reported as impaired on Virginia’s 1998
303(d) list,

VADEQ is requesting EPA to approve the re-categorization of this impairment currently on Virginia’s 303(d) List.
VDEQ anticipates the benthic impairments observed in this river segment wili be resolved through the imminent
Development for the James River and Tributaries — City of Richmond Bacteria TMDL, Tmplementation Plan, and
Implementation. The impairment would be offictally re-categorized in the 303(d) List as part of the 2010
305(b)/303(d) Integrated Report submittal. VADEQ is requesting your approval of this re-categorization action
now, because such an approval will allow us to clearly communicate the new status of these waters o the public
during the ongoing TMDL studies in the affected watersheds. A brief summary of the Consent Decree impairment
and the supporting data and information for the re-categorization request is provided i Attachments 1-3.

Please contact Mr. Charles Martin at (804) 698-4462 if you or your staff have questions on this submittal .

Sincerely,

ponf Wt

Charles H. Martin
Environmental Program Manager
Watershed Programs

Attachments (3)

cee Alan Pollock. VADEQ
Darryi Glover, VADEQ
Jack Frye, VADCR
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ATTACHMENT 1
Re-categorization Summary for James River Benthic Impairment

The following documentation Supports VDEQ's request to re-categorize portions of the James
River (cause group code: H39R-09-BEN) benthic impairment (Table 1). Results of the stressor
analysis indicated that a most probable stressor could not be determined from available data,
However, the impaired benthic monitoring station (2-JMS1 10.34) is located approximately 1,771
ft. downstream of a combined sewer overflow (CSO) discharge point. The James River

decree)} which includes the area of this benthic Impairment (James River (lower) VAP-H39R-
08). VDEQ anticipates the benthic impairments observed in this river segment will be resolved
through the imminent James River Bacteria TMDL, Implementation Plan, and Implementation.

VAP-H39R_JIMS03A98 James River Biological 2.99 Category 5

Table 2. Summary of Virginia Stream Condition Index (VSCI) scores for James River by
Y

58.7 61.6 58.8 60.2
n 4 4 4 2
n = number of VSCI scores represented by Spring and Fall monitoring

During a conference call on December 3, 2009 with EPA Region ill, EPA staff indicated they
would entertain a re-categorization request of the James River benthic impairment to Category
4(a) given the lack of obvious stressor for the benthic impairment and presence of upstream
combined sewer outfalls which will be addressed in the soon to be completed James River
Bacteria TMDL ~ City of Richmond.

Background and History

The James River was assessed as not supporting of the Aquatic Life use in 1996 based on the
biological (benthic) monitoring at stations 2-JMS1 10.34 and 2-JMS110.44. These data
indicated moderately impaired benthic communities when compared to the control station at 2-




JMS115.29 (Figure 1).

reach were good with fow embeddedness and relatively clean

substrate. Ambient water quality results for the river (at, above and below these two stations)
indicated no conditions/parameters that would explain a benthic impairment. Itis determined
that metals or toxics were not the cause of a benthic impairment in the lower falis of James
River. While PCBs and metals were detected at two sediment sites and one in-stream
sediment sampling station, levels were below probable effect levels. Two of these stations
were also sampled for pesticides; all of which were also below probable effect levels.

Habitat scores throughout the

Figure 1. Benthic monitoring stations on the James River
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Recategorization Rationale

Habitat and Seasonal Flow

The “fall line” of the James River is very dynamic and diverse as it flows through Richmond
(Figures 2 & 3). There are numerous islands and side channels, substrate sizes, and flow
regimes on this section of river. Benthic monitoring station, 2-JMS110.34, is located along the
south channel where the accessible substrate is often dominated by boulders and bedrock.
The river is swift through this section and there are many deep runs. However, during low
flows, which often occur in Fall months, this area is more accessible and more favorable habitat
for benthic macroinvertebrate collection can be sampled. Since sampling resumed in 2005, the
two highest VSCI scores were observed during the lowest Fall flows (VSCI 65.3 at 866 cfs and
VSCI 60.3 at 1010 cfs). The lowest VSCI score was observed during the highest Spring flow
(VSCI 38.7 at 5340 cfs). VADEQ plans to investigate new sites on the south channel that are
more accessible during Spring high flows with cobble as the dominate substrate.



Figure 2. South channel of James River looking upstream
from fall line above Mayos Bridge

Figure 3. North channel of James River River looking upstream
from fall line above Mayos Bridge




Seasonal Differences (un-related to flow)

There may be a natural seasonal difference in this part of the James River. Since 2005, VSCI
scores have been significantly lower in the Spring as compared to the Fall for each year (Table
3). This difference was observed at both stations (north and south channels) across the river.
The north channel is shallower with less flow, and characterized by more cobble substrate than
the south channel site. Samples from the north channel during both seasons have scored
above 80 on the VSCI (with the exception of a single high flow event in the Spring of 2005).

Improving Trend

The south channel station has shown some improvement in the VSCI scores since 1984 which
are observed during Fall sampling. The south channel scores reached the “fully supporting for
aquatic life use” category in the Fall of 2007 (VSC! 65.3) and Fall 2008 score of 60.3 (Table 3).
The south channel sampling station is approximately 1,771 feet below the James River WWTP
CSO #040. The CSO #040 is unique in that it is a diffuser apparatus that extends via pipe
approximately 100 feet into the river (from south bank). While there are CS0O outfalls upstream
of the north channel sample station, they are not dispersed via diffuser mid-river (see Figure 4).

Table 3. Virginia Stream Condition Index (VSCI) scores for James River (H39R-08-BEN)
by season (2006-2009)

616

Fall 2006 65.1

Spring 2007 60.3

2-JMS110.44 North Fall 2007 67 .4
Spring 2008 65.8

Fall 2008 64.6

Spring 2009 65.5
Spring 2006 49.3

Fall 2006 58.9

Spring 2007 53.5

2-JMS5110.34 South Fall 2007 65.3
Spring 2008 44.3

Fall 2008 60.3

Spring 2009 54,9

Figure 4. Location of City of Richmond CSOs in the vicinity of James River benthic
monitoring stations.



Conclusion

Per direction from the United States Environmental Protection Agency (USEPA) the bacteria
TMDL, scheduied for completion by May 1, 2010, will address storm water loading reductions.
In addition MapTech, Inc. has been contracted to develop a TMDL implementation plan for the
City of Richmond area that specifically addresses stormwater and related combined sewer
overflow (CSO) best management practices (BMPs).

Given the only potential stressor to the benthic community will be addressed by an imminent
bacteria TMDL and implementation plan, the VADEQ recommends the benthic impairment
(stations 2-dJMS5110.34 and 2-JM5110.44) of the James River be re-categorized from Category
5 to Category 4(a) on the 2010 305(b)/303(d) Water Quality Assessment integrated Report.
Additionally, VADEQ will continue to monitor at benthic and ambient monitoring station 2-
JMS110.34.
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EXECUTIVE SUMMARY

Background and Applicable Standards

The study area for this project is the main stem of the James River located within the City
of Richmond. James River (VAP-H39R_JMS03A98) was initially listed in 1996 for
violations of the aquatic life water quality standard due to low benthic macroinvertebrate
scores. MapTech, Inc is developing a Total Maximum Daily Load (ITMDL) for this

segment for fecal coliform.

The General Standard is implemented by the Virginia Department of Environmental
Quality (VADEQ) through application of the Virginia Stream Condition Index (VASCI).
The health of the benthic macroinvertebrate community is assessed through measurement
of eight biometrics statistically derived from numerous reference sites in the non-coastal
regions of Virginia. Surveys of the benthic macroinvertebrate community were assessed
at the family taxonomic level. VADEQ’s not-impaired benchmark with the VASCI is a

total score of 60 (10™ percentile of the reference sites).

TMDL Endpoint and Water Quality Assessment

TMDLs must be developed for a specific poliutant(s). Benthic assessments are very good
at determining if a particular stream segment is impaired or not, but generally do not
provide enough information to determine the cause(s) of the impairment. The process
outlined in the Stressor Identification Guidance Document (EPA, 2000) was used to
systematically identify the most probable stressors in the James River at Richmond. The
stressor analysis was performed by first comparing the data collected at the long term
VADEQ monitoring station 2-JMS110.30 just downstream from the impaired benthic
monitoring station (2-JMS110.34) with the appropriate water quality standards and
screening values. In addition, a comparison was made with a long term VADEQ
monitoring station 2-JMS117.35 located upstream from a non-impaired benthic
monitoring station. The potential stressors are: sediment, toxics, low dissolved oxygen,

nutrients, pH, metals, temperature and organic matter.

EXECUTIVE SUMMARY ix
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The results of the stressor analysis for the James River at Richmond were divided into

three categories:

Non-Stressor: Those stressors with data indicating normal conditions, without
water quality standard violations or without the observable impacts usually
associated with a specific stressor, were eliminated as possible stressors.

Possible Stressor: Those stressors with data indicating possible links, but
inconclusive data, were considered to be possible stressors.

Most Probable Stressor: The stressor(s) with the most consistent information
linking it with the poorer benthic and habitat metrics was considered to be the
most probable stressor(s).

The results of the stressor analysis indicated that a most probabie stressor could not be
determined from the available data. However, the impaired benthic monitoring station is
located approximately 1,771 feet from a combined sewer overflow discharge point from
the City of Richmond and this discharge could be potentially impacting the benthic

community in ways that the current data do not indicate.

Per direction from the United States Environmental Protection Agency (USEPA) the
fecal coliform TMDL, scheduled to be completed in early 2010, will address storm water
loading reductions. In addition MapTech, Inc. has been contracted to develop a TMDL
implementation plan for the City of Richmond area that specifically addresses stormwater

and related combined sewer overflow (CSO) best management practices (BMPs).

Because the only potential stressor to the benthic community is being addressed by an
existing TMDL and implementation plan the impaired benthic segment on the James
River that includes monitoring station 2-JMS$110.34 will be listed as a category 4(a)
water (segment is impaired but a TMDL has been developed) on the 2010 305(b)/303(d)
Water Quality Assessment Integrated Report. VADEQ will continue to monitor at
benthic and ambient monitoring station 2-JMS110.34.

X EXECUTIVE SUMMARY




e

TMDL Development James River Benthic, Richmond, VA

1. INTRODUCTION

1.1 Background

The Clean Water Act (CWA) that became law in 1972 requires that all U.S. streams,
rivers, and lakes meet certain water quality standards. The CWA also requires that states
conduct monitoring to identify waters that are polluted or do not otherwise meet
standards. Through this required program, the state of Virginia has found that many
stream segments do not meet state water quality standards for protection of the six
beneficial uses: recreation/swimming, aquatic life, wildlife, fish consumption, shellfish

consumption, and public water supply (drinking).

When streams fail to meet standards, Section 303(d) of the CWA and the U.S.
Environmental Protection Agency’s (EPA) Water Quality Management and Planning
Regulation (40 CFR Part 130) both require that states develop a Total Maximum Daily
Load (TMDL) for each pollutant. A TMDL is a "pollution budget" for a stream; that is, it
sets limits on the amount of pollution that a stream can tolerate and still maintain water
quality standards. In order to develop a TMDL, background concentrations, point source
loadings, and nonpoint source loadings are considered. A TMDL accounts for seasonal

variations and must include a margin of safety (MOS).

Once a TMDL is developed and approved by EPA, measures must be taken to reduce
pollution levels in the stream. Virginia’s 1997 Water Quality Monitoring, Information
and Restoration Act (WQMIRA) states in section 62.1-44.19:7 that the “Board shall
develop and implement a plan to achieve fully supporting status for impaired waters”,
The TMDL Implementation Plan (IP) describes control measures, which can include the
use of better treatment technology and the installation of best management practices
(RMPs), which should be implemented in a staged process. Through the TMDL process,
states establish water-quality based controls to reduce pollution and meet water quality

standards.

The study area for this project is the main stem of the James River located within the City
of Richmond. For the purposes of this report, this watershed shall be referred to as the

James River area. See Figure 1.1.
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e mpaired Segment

/N Streams l

oo ROBAS

City of Richmond l

Figure 1.1 Impaired stream segment in the James River — City of Richmond
benthic impairment.

‘Table 1.1 lists, for each impairment, the VADEQ water quality monitoring station used
for impaired waters assessment, the initial year that the segment was listed in the Section
303(d) list, current miles affected in the 2008 listing, and the location of listing. Figure

1.2 shows the current impaired segment.

James River (VAP-H39R_JMS03A98) was initially listed in 1996 for violations of the

aquatic life water quality standard due to low benthic macroinvertebrate scores.
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1.2 James River Study Area Watershed Characteristics

The James River study area watershed is entirely located within the level 11} Southeastern
Plains ecoregion (65). The level IV subset is the Rolling Coastal Plain ecoregion. The
level IV ecoregion is “a rolling, hilly, dissected portion of the Inner Coastal Plain that is
made up of sedimentary material. Lithology is distinct from the adjacent Northern Outer
Piedmont (45f) that is composed of metamorphic rocks. The terrain is hiflier than the
Chesapeake-Albemarle Silty Lowlands and Tidal Marshes (63b). Elevations typically
range from 30 to 250 feet and local relief is 25 to 175 feet (7.6-53 m). Relief, elevation,
and channel gradients are generally greater than in the Middle Atlantic Coastal Plain
(63); correspondingly, drainage also tends to be better. Stream margins can be swampy
and stained water can occur. Parts of the Fall Zone are included in the westernmost
portion of the Rolling Coastal Plain (65m); here aquatic habitats vary between the

islands, pools, swampy streamis, and cascades of the zone.

The Rolling Coastal Plain (65m) is mostly underlain by unconsolidated Tertiary sand,
silt, clay, and gravels of the Bacons Castle Formation and the Chesapeake Group
(Virginia Division of Mineral Resources, 1993); Holocene-age deposits and metamorphic
rocks are typically absent. Ultisols are common and have a thermic temperature regime
(Buol, 1974); they are better drained than the Aquults of the Middle Atlantic Coastal
Plain (63) and are warmer than the soils of the Chesapeake Rolling Coastal Plain (65n).
The soils support a potential natural vegetation of Oak-Hickory-Pine Forest {dominants:
hickory, longleaf pine, shortleaf pine, loblolly pine, white oak and post oak) (Kuchler,
1964).

Today, Ecoregion 65m is a mosaic of woodland and farmiand (U.S. Soil Conservation
Service, various dates). Common crops are corm, soybeans, and, in the south, peanuts
(Bureau of the Census, 1995). Hardwoods are now more common than at the time of
settlement because of frequent fires and the repeated preferential cutting of pine. The
Fall Line acts as the western border and separates Ecoregion 65m from the higher and

fithologically distinct Northern Outer Piedmont (45f). Its eastern limit is the Suffolk and
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Harpersville scarps which separate it from the low, flat terraces of Ecoregion 63b. Its
southeastern boundary is the Surry Scarp that divides it from the middle-elevation
terraces of Ecoregion 63e. Ecoregion 65m’s northern border with the Chesapeake Rolling
Coastal Plain (65n) is the Potomac River where forest density and soil temperature

regimes change.”

(http://www eoearth.org/article/Ecoregions of Delaware%2C Marvland%2C Pennsylva
nia%2C Virginia%2C and West Virginia (EPA).

As for the climatic conditions in the James River study area watershed, during the period
from 1948 to 2008 the Richmond WSO Airport, Virginia (NCDC station# 447201
received an average annual precipitation of approximately 44.07 inches, with 56% of the
precipitation occurring during the May through October growing season (SERCC, 2009).
Average annual snowfall is 6.6 inches, with the highest snowfall occurring during
February (SERCC, 2009). The highest average daily temperature of 89.0 °F occurs in
July, while the lowest average daily temperature of 30.2 °F occurs in January (SERCC,
2009).
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2. BETHNIC WATER QUALITY ASSESSMENT

2.1 Applicable Criterion for Benthic Impairment

The General Standard, as defined in Virginia state law 9 VAC 25.260-20, states:

A. All state waters, including wetlands, shall be free from substances attributable
to sewage, industrial waste, or other waste in concentrations, amounts, or
combinations which contravene established standards or interfere directly or
indirectly with designated uses of such water or which are inimical or harmful
to human, animal, plant, or aguatic life.

The General Standard used to be implemented by VADEQ through application of the
modified Rapid Biocassessment Protocol II (RBP 1) (Barbour, 1999). However, in
January 2008, VADEQ moved to a multimetric index approach called the Virginia
Stream Condition Index (VASCI) (Burton, 2003). The health of the benthic
macroinvertebrate community is assessed through measurement of eight biometrics
statistically derived from numerous reference sites in the non-coastal regions of Virginia
(Table 2.1). Surveys of the benthic macroinvertebrate community performed by VADEQ
are assessed at the family taxonomic level. All eight biometrics in Table 2.1 are
measured during all benthic surveys and the total VACSI score is the sum of the eight
individual scores. The VADEQ benchmark for a “not impaired” status is a VASCI total

score of 60; (if a stream scores less than 60, it is considered impaired).

Table 2.1 Components of the Virginia Stream Condition Index (VASCI).

Biometric Abbreviation Benthic Health !
Total Taxa Score Richness Score T
EPT Taxa Score EPT Score T
% Ephemeroptera Score % Ephem. Score T
% Plecoptera plus Trichoptera less Hydopschyidae Score % P+T-H Score T
% Scraper Score % Scraper Score T
% Chironomidae Score % Chironomidae Score 4
% Two Dominant Families Score % 2 Dom. Score ¥
Modified Family Biotic Index (MFBI) Score % MFBI Score v

' An upward arrow indicates a positive response in benthic health when the associated Dlometrc increases.
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2.2 Benthic Assessment - James River

The James River in Richmond, Virginia was initially listed on the 1996 303(d) TMDL
Priority List as not supporting the aquatic life use and has remained on all subsequent
303(d) lists. All VADEQ biological water quality monitoring (benthic survey), ambient
water quality monitoring and special study stations on the James River in the vicinity of

the impaired segment are shown in Table 2.2 and Figure 2.1.

Table 2.2 VADEQ water quality monitoring stations on the James River in
Richmond, VA.
River
Station Type Descriptive Location Mile
2-JMS110.00 Fish Tissue/Sediment Near 1-953 Bridge 116.60
2-JMS110.30 Trend Rt. 360 Bridge 110.30
2-IMS110.31 Special Study James River,Mayos Br., North 11031
Channel
2-IMS110.34 Watershed/Benthic  South Bank of the James River Below 414,34
Fall Zone
2-IMS110.44 Watershed/Benthic 5o’ Bank James River Below Fall 14 44
2 IMS110.49 Special Study James River at Downstream End of 110.49
Haxall
2-IMS110.90 Special Study Js‘ﬁf}f River, Mancherster Br. Near 110.9
2-JMS111.17 Special Study James River, at Tredegar Iron Works 111,17
2-IMS111.32 Special Study Jcagngs River.Downstream Parkhydro 111.32
. James River,Upstream Parkhydro
2-JMS111.35 Special Study CSO. North 111.35
2-IMS111.47 Special Study James River, North Bank of Belle [sle 111.47
: . James River, Downstream Canoe Run
2-IMS111.48 Special Study SO, South 111.48
. ) James River, Upstream Ocanoe Rin
2-JMS111.55 Special Study CSO. South 111.55
2-JMS112.33 Special Study James River at Texas Avenue Beach 112.33
2-JM8112.37 Special Study James River at Mouth of Reedy Creek 112.37
. . James River, 676m Above mouth of
2-IMS112.79 Special Study Reedy Creek 112.79
2-JIMS113.20 Watershed Boulevard Bridge 113.20
2-JMS8113.39 Fish Tissue/Sediment  Upstream from Boulevard Bridge 113.39
2-2 WATER QUALITY ASSESSMENT
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VADEQ Monitering Stations
N/ Streams

wem IMpaired Segment

— Roads

City of Richmond

Figure2.1  VADEQ water quality monitoring stations on the James River at
Richmond.

Fourteen benthic surveys were performed by the VADEQ from November 1994 through
November 2008 at benthic monitoring station 2-JMS110.34 and 15 were performed at
station 2-JMS110.44. The VASCI scores are presented in Table 2.3 and Figure 2.2. The
results indicate that the surveys found impaired conditions in 12 surveys at monitoring

station 2-JMS110.34, and seven surveys were found to be impaired at monitoring station
2-IMS110.44,
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Figure2.2  VASCI biological monitoring scores for VADEQ benthic
monitoring station 2-JMS110.34 on the James River in Richmond,
VA.

The VASCI scores for the 15 benthic surveys performed by VADEQ at benthic
monitoring station 2-JMS110.44 are presented in Table 2.4 and Figure 2.3. The results
indicate that the surveys found seven impaired conditions, and the most recent one was in

the spring of 2005,
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Figure2.3  VASCI biological monitoring scores for VADEQ benthic
monitoring station 2-JMS110.44 on the James River in Richmond,
VA.

2.3 Habitat Assessments

Benthic impairments have two general causes: input of pollutants to streams and
alteration of habitat in either the stream or the watershed. Habitat can be altered directly
(e.g., by channel modification), indirectly (because of changes in the riparian corridor
leading to conditions such as streambank destabilization), or even more indirectly (e.g.,

due to land use changes in the watershed such as clearing large areas).

Habitat assessments are normally carried out as part of the benthic sampling. The overall
habitat score is the sum of ten individual metrics, each metric ranging from 0 to 20. The
classification schemes for both the individual habitat metrics and the overall habitat score

for a sampling site are shown in Table 2.5.
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Table 2.5 Classification of habitat metrics based on score.
Habitat Metric Optimal __ Sub-optimal Marginal _ Poor
Embeddedness 16-20 1115 6-10 0-5
Epifaunal Substrate 16 - 20 11-13 6-10 0-3
Pool Sediment 16 - 20 11-~15 6-10 0-35
Flow 16 - 20 1113 6-10 0-5
Channel Alteration 16-20 1115 6-10 0-35
Riffles 16 - 20 11~ 15 6-10 05
Velocity 16 - 20 1115 6- 10 Q-5
Bank Stability 18- 20 12-16 6-10 0-4
Bank Vegetation 18- 20 1216 6-10 0-4
Riparian Vegetation 18-20 1216 6-10 0-4

231 Habitat Assessment at Biological Monitoring Stations — James River in
Richmond, VA

Habitat assessment for the James River includes an analysis of habitat scores recorded by
the VADEQ biologist at the two-benthic monitoring stations. The VADEQ habitat
assessments for 2-JMS110.34 are displayed in Table 2.6. Riparian Vegetation is a
measure of the width of the natural riparian zone. A healthy riparian zone acts as a buffer
for pollutants running off the land, helps prevent erosion, and provides habitat. The
Riparian Vegetation around this monitoring station consistently scored in the poor
category. The Bank Vegetation metric scored in the poor category in most of the
surveys. A marginal score for this habitat metric means that less than 50% of the stream
bank is covered by vegetation. The Channel Alteration metric scored in the marginal
category in both the spring and fall 2005 surveys. Channel Alteration is a measure of

how much the channel has been disturbed.
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2.4 Discussion of In-stream Water Quality
This section provides an inventory of available observed in-stream water quality data

throughout the James River at Richmond. An examination of data from water quality

stations used in the Section 305(b) assessment were analyzed and discussed.
Inventory of Water Quality Monitoring Data

The primary source of available water quality information for the James River at

Richmond, VA is data collected by VADEQ at ambient monitoring stations.

VADEQ has monitored water quality recently at 16 stations on the James River at
Richmond, VA in the vicinity of the impaired segment (Table 2.8). The locations of
these stations are shown in Figure 2.1. The conventional data is summarized in Tables
2.9 through 2.24.

o
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Table 2.8 VADEQ ambient water quality monitoring stations on the James
River at Richmond, VA.
Station Type Data Record Descriptive location

2-IMS110.30
2-JIMS110.31

2-IMS110.34

2-JMS110.44

2-JMS110.49

2-JMS110.90

2-JMS111.17

2-JMS111.32

2-JMS111.35

2-JMS111.47

2-JMS111.48

2-IMS111.55

2-IMS112.33

2-IMS112.37

2-JM8112.79
2-JMS113.20

Trend
Special Study

Watershed
Watershed
Special Study
Special Study
Special Study
Special Study
Special Study
Special Study
Special Study
Special Study
Special Study
Special Study

Special Study
Watershed

171980 - 2/2008
6/1994 — 8/2001

172007 — 4/2008

1/2007 ~ 4/2008

9/1995 — 8/2001

/1994 — 9/1996

9/1995 - 11/2007

6/1994 — 8/2201

7/1994 — 8/2001

7/1994 - 11720607

6/1994 — 8/2001

6/1994 — 8/2001

9/1995 — 11/20067

9/1995 - 8/2001

9/1995 - 11/2007
5/2006 — 5/2008

Rt. 360 Bridge

James River,Mayos Br.,
North Channel

South Bank of the James
River Below Fall Zone
North Bank James River
Below Fall Zone

James River at Downstream
End of Haxall

James River, Mancherster
Br. Near South

James River, at Tredegar
Tron Works

James River, Downstream
Parkhydro CSO

James River,Upstream
Parkhydro €SO, North
James River, North Bank of
Belle Isle

James River,Downstream
Canoe Run CSO, South
James River, Upstream
Ocanoe Rin CSO, South
James River at Texas
Avenue Beach

James River at Mouth of
Reedy Creek

James River, 676m Above
mouth of Reedy Creek
Boulevard Bridge
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Table 2.9 In-stream water quality data at 2-JMS$116.30 in the James River

(1/1980 - 2/2008).

Water Quality Constituent Mean sp! Max Min  Median N’
Alkalinity, Total (mg/L) 50.8 144 829 9.2 49.8 160
Ammonia + Ammonium, Dissolved (mg/L asN)  0.03 (.03 0.20 0.00 0.03 207
Ammonia + Ammonium, Total (mg/L. as N) 0.07 0.05 0.25 0.01 0.05 32
BODS (mg/L) 1.8 0.9 7.0 1.0 2.0 195
Calcium Total Ca (ug/l) 22,400  NA 22,400 22400 NA 1
Carbon, Total Organic {mg/1) 5.1 3.3 29.0 1.0 4.4 324
Chloride, Total (mg/L ) 12.2 12.7 141.0 24 9.6 142
COD Hi Level (mg/D) 12.1 6.9 75.0 1.0 110 214
COD Low Level {mg/D 1.1 49 14.5 7.6 NA 2
Conductivity (pmhos/cm) 187 74 436 2 171 254
DO (mg/L) 10.3 2.1 16.3 6.5 10.0 246
Field pH 7.9 0.7 93 6.1 8.0 247
Fluoride, Total (mg/L) 0.12 0.03 0.19 0.09 0.11 13
Magnesium Mg, Total (mg/1) 5,000 NA 5,000 5,000 NA i
Mangnese Mn (ug/1) 80 95 280 10 35 8
Nitrate Nitrogen {(mg/L as N} 0.28 0.13 0.52 0.04 0.28 126
Nitrate Nitrogen, Dissolved (mg/L as N) 0.20 (.15 0.60 0.60 0.21 271
Nitrite Nitrogen, Dissolved (mg/L as N) 0.0t 0.01 0.06 0.00 0.00 80
Nitrite Nitrogen, Total (mg/L.) 0.02 0.02 0.11 0.01 0.01 47
Nitrite Plus Nitrate, Dissolved (mg/L as N) 0.17 0.15 0.53 0.00 0.15 146
Nitrite Plus Nitrate, Total (mg/L as N) 0.28 NA 0.28 0.28 NA 1
Nitrogen, Kjeldahl, Dissolved (mg/L As N} 0.35 0.21 0.50 0.20 NA 2
Nitrogen, Kjeldahl, Total (mg/l. As N) 0.38 0.30 3.50 0.10 0.30 309
Particulate Carbon (in ug) 15.7 8.5 42.4 33 13.0 71
Particulate Nitrogen (in ug) 2.7 23 9.5 1.1 1.8 15
Particulate Phosphorus (in ug) 0.23 .27 2.15 0.07 0.18 63
Phosphorus (Dissolved Ortho P, mg/1.) 0.06 0.06 0.46 0.00 0.04 458
Phosphorus (Total Ortho P, mg/L) (.06 0.02 0.10 0.02 0.03 14
Phosphorus, Dissolved {mg/L, As P) 0.08 0.07 0.48 0.61 0.06 169
Phosphorus, Total (mg/L As P) 0.14 0.11 1.20 0.02 0.10 268
Sulfate, Total (mg/L) 19.5 11.2 65.0 6.6 15.6 149
Tannin Lignin (mg/1) 0.74 NA 0.74 0.74 NA I
Temp_Celsuis i6.7 8.8 325 0.5 16.9 247
Total Dissolved Solids, 105C (mg/L) 155 50 190 119 NA 2
Total Dissolved Solids, 180C (mg/L) 133 NA 133 133 NA 1
Total Hardness (CaCO3 mg/L) 78 244 3,600 21 59 212
Total Inorganic Solids (mg/L) 116 69 754 14 100 143
Total Inorganic Suspended Solids (mg/L) 22.6 52.5 640.0 0.0 7.0 306
Total Organic Solids (mg/L) 27.3 12.6 107.0 6.0 26.0 141
Total Organic Suspended Solids (mg/L) 5.8 7.4 78.0 0.0 38 238
Total Solids (mg/L) 145 77 861 74 125 143
Total Suspended Solids (TSS) (mg/L) 25.0 56.3 718.0 1.0 8.0 339
Turbidity HACH (FTU) 11.6 26.6 237.0 0.6 4.8 132
Turbidity Jackson (JTU) 21.7 392 180.0 0.6 54 64
Turbidity Lab (ntu) 233 44.6 223.0 1.2 6.1 61
'SD: standard deviation, *N: number of sample measurements, NA: not applicable..
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Table 2.10  In-stream water quality data at 2-JMS110.31 in the James River
{6/1994 — 8/2001).

Water Quality Constituent Mean SD' Max  Min Median N
Alkalinity, Total (mg/L) 50.8 12.6 69.0 323 493 6
Ammonia + Ammonium, Total (mg/L as Ny ~ 0.12 0.09 0.27 0.04 0.11 5
BOD3 (mg/L) 3.2 1.6 6.0 1.3 32 7
Carbon, Total Organic (mg/1) 5.4 NA 5.4 5.4 NA 1
Chloride, Total (mg/L ) 13.7 54 20.8 8.2 1.8 6
Conductivity (pmhos/cm) 185 47 263 130 183 6
DO (mg/L) 8.8 0.9 10.9 74 8.7 45
Field_pH 8.1 0.3 3.7 7.4 8.1 45
Nitrate Nitrogen (mg/L as N) 0.23 0.10 0.34 0.10 0.26 5
Nitrite Nitrogen, Total {mg/L) 0.03 0.01 0.03 0.01 0.03 4
Nitrogen, Kjeldahl, Total (mg/L. As N) 0.41 0.21 0.83 0.30 0.33 6
Phosphorus (Total Ortho P, mg/L) 0.09 0.06 (.22 6.05 0.08 5
Phosphorus, Total (mg/L As P} 0.12 0.06 0.25 0.06 0.11 6
Suifate, Total (mg/L) 21.1 9.4 32.7 [1.4 19.0 6
Temp_Celsuis 24.3 4.1 30.7 16.0 24.8 45
Total Inorganic Solids (mg/L) 98.5 L9 133.0 53.0 103.8 6
Total Inorganic Suspended Solids (mg/L) 10.3 4.8 16.3 4.3 11.0 5
Total Organic Solids (mg/L) 32.0 12.1 41.5 16.0 38.5 6
Total Organic Suspended Solids (mg/L) 3.0 0.8 4.0 2.0 3.0 4
Total Solids (mg/L) 128.3 36.4 170.0 85.0 125.7 6
Total Suspended Solids (TSS) (mg/L) 11.4 6.0 20.3 4.0 11.0 6
Turbidity HACH (FTU) 7.8 4.1 12.8 1.8 7.1 6

TSD- standard deviation, N: number of sample measurements, NA: not applicable.

Table 2.11  In-stream water quality data at 2-JMS110.34 in the James River
(1/2007 — 4/2008).

Water Quality Constituent Mean spt Max Min Median N
Ammonia + Ammonium, Total (mg/L. as N) 0.04 NA 0.04 0.04 NA 1
BODS5 (mg/l.) 3.45 1.29 5.00 2.00 4.00 11
Conductivity (pmhos/cm) 191.64286 65.01433 332 17 166 14
PO (mg/l) 11.31 219 1480 810 1E15 14
Field_pH 7.89 0.47 8.80 7.20 7.75 14
Nifrate Nitrogen (mg/L as N) 0.24 0.12 0.36 0.04 0.28 3
Nitrite Nitrogen, Total (mg/L) 0.01 NA 0.01 0.01 NA 1
Nitrogen, Kjeldahl, Total (mg/L. As N} 0.4 0.2 0.8 0.1 0.4 14
Phosphorus (Total Ortho P, mg/L} 0.02 0.00 0.03 0.02 0.62 9
Phosphorus, Total (mg/L. As P) 0.0 0.1 0.2 0.0 0.0 14
Settleble Solids (mi/L.) (.8 NA 0.8 0.8 NA 1
Temp_Celsuis 14.0 9.8 29.7 2.7 1.2 14
Total Suspended Solids (TSS) (mg/L.) 19.7 38.5 132.0 3.0 50 i1

SD)- standard deviation, “N: number of sample measurements, NA: not applicable.
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Table 2.12  In-stream water quality data at 2-JMS110.44 in the James River
(1/2007 — 4/2008).

Water Quality Constituent Mean _ SD! Max _ Min _Median N
Ammonia + Ammonium, Total (mg/[. as N} 0.05 NA 0.05 0.05 NA 1
BODS3 (mg/L} 3.6 1.1 5.0 2.0 4.0 10
Conductivity (umhos/cm) 191 66 333 107 165 14
DO (mg/L) 11.1 2.3 14.4 7.8 1.3 14
Field_pH 7.9 0.5 8.6 7.3 7.7 14
Nitrate Nitrogen, Total (mg/L as N) 0.26 0.11 0.40 0.05 0.29 8
Nitrite Nitrogen, Total (mg/L as N) 0.01 0.00 0.01 0.01 NA 2
Nitrogen, Kjeldahl, Total (mg/[. As N) 0.44 0.22 0.80 .10 6.40 14
Phosphorus (Total Ortho P, mg/L) 0.02 0.00 0.03 0.02 0.02 9
Phosphorus, Total (mg/L As P) 0.05 0.04 0.17 0.02 0.04 14
Settleble Solids (ml/L) 0.43 0.46 0.75 0.10 NA 2
Temp_Celsuis 14.4 2.6 301 3.2 11.6 14
Total Suspended Solids (T88) (mg/L) 16.6 31.9 111.0 3.0 5.0 11

'SD: standard deviation, “N: number of sample measurements, NA: not applicable.

Table 2.13  In-stream water quality data at 2-JMS110.49 in the James River
(9/1995 — 8/2001).

Water Quality Constituent Mean SD! Max  Min Median N°
Conductivity (umhos/cm) 216 62 374 126 191 35
DO (mg/L) 8.7 0.9 10.5 6.9 8.6 36
Field pH 8.0 0.3 8.5 7.5 8.1 36
Temp Celsuis 23.8 3.9 29.0 157 244 36

'SD: standard deviation, ‘N: number of sample measurements, NA: not applicable,
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Table 2.14  In-stream water quality data at 2-JMS110.90 in the James River
(6/1994 — 9/1996).

Water Quality Constituent Mean SD' Mas _ Min Median N’
Alkalinity, Total (mg/L) 52.4 12.1 63.1 338 53.0 6
Ammonia + Ammonium, Total (mg/L as N}~ 0.05 0.01 0.06 0.05 0.05 3
BODS (mg/L) 19 0.7 33 1.2 1.9 7
Carbon, Total Organic {mg/D 43 NA 4.3 43 NA 1
Chloride, Total (mg/L ) 14.5 5.1 220 10.1 123 6
Conductivity (pmhos/cm) 194 45 260 142 189 6
DO (mg/L) 8.7 0.6 10.0 7.8 8.8 14
Field pH 79 0.4 8.3 7.4 8.1 12
Nitrate Nitrogen, Total (mg/L. as N) 0.20 0.1 0.33 0.06 0.22 5
Nitrite Nitrogen, Total (mg/L as N} 0.02 0.01 0.03 0.01 0.03 4
Nitrogen, Kjeldahi, Total (mg/l. As N) 0.33 0.10 0.50 0.25 (.30 6
Phosphorus (Total Ortho P, mg/L) 0.06 0.02 0.09 0.04 0.06 6
Phosphorus, Total (mg/L. As P) 6.08 0.02 0.13 0.05 0.08 6
Sulfate, Total (mg/L) 21.9 9.4 347 12.2 19.9 6
Temp_Celsuis 24.0 4.6 31.1 16.1 24.5 14
Total Inorganic Solids (mg/L) 106.9 289 146.0 71.0 96.8 6
Total Inorganic Suspended Solids (mg/L) 6.0 3.0 11.0 3.5 5.5 5
Total Organic Solids (mg/L) 34.6 10.5 48.0 23.0 32.9 6
Total Organic Suspended Sofids (mg/L) 2.2 0.8 3.0 1.5 2.0 3
Total Solids (mg/L) 141.5 29.5 186.0 1160 1298 6
Total Suspended Solids (TSS) (mg/L) 6.8 3.6 13.5 3.0 6.3 6
Turbidity HACH (FTU) 5.3 3.1 10.3 1.8 4.8 6

TSD: standard deviation, “N: number of sample measurements, NA.: not applicable.
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James River Benthic, Richmond, VA

Table 2.15  In-stream water quality data at 2-JMS111.17 in the James River

(9/1995 — 11/2007).

LS

Water Quality Constituent Mean sp' Max Min Median N
Alkalinity, Total (mg/L) 53.9 131 68.8 32.7 56.5 5
Ammenia + Ammonium, Total (mg/L asN)  0.05 0.0t 0.06 0.04 NA 2
BODS (mg/L) 3.0 0.0 3.0 3.0 NA 2
Carbon, Total Organic {mg/1) 6.4 23 10.3 4.7 3.5 3
Chloride, Total (mg/L. ) 1.7 3.6 154 8.5 11.4 4
COD Hi Level (mg/1) 12.3 4.0 17.2 6.3 12.3 5
Conductivity (umhos/cm) 210 71 301 112 203 5
DO (mg/L) 9.1 1.8 14.6 36 8.8 61
Field pH 7.9 0.3 3.4 6.9 7.9 61
Nitrate Nitrogen, Total (mg/L as N) 0.22 0.14 0.43 0.04 0.19 5
Nitrite Nitrogen, Total (mg/L as N) 0.01 0.00 0.02 0.01 0.01 3
Nitrogen, Kjeldahl, Total (mg/L As N) 0.38 0.21 0.72 0.17 0.35 5
Phosphorus (Total Ortho P, mg/L) 0.04 0.03 0.09 0.02 0.04 5
Phosphorus, Total (mg/L As P) 0.09 0.07 0.20 0.03 0.07 4
Sulfate, Total (ng/L) 23.7 12.7 40.1 8.3 212 5
Temp_Celsuis 21.0 7.6 325 35 232 63
Total Hardness (CaCO3 mg/L.) 63.2 83 73.4 52.2 61.1 5
Total Inorganic Solids (mg/L) 1111 39.1 155.2 61.0 107.0 5
Total Inorganic Suspended Solids (mg/L) 15.7 19.9 45.5 5.0 6.1 4
Total Organic Solids (mg/L) 30.6 5.8 35.6 23.0 343 5
Total Organic Suspended Solids (mg/L) 7.1 6.3 14.3 33 3.8 3
Total Solids (mg/L.) 141.7 435 190.8 84.0 132.7 5
Total Suspended Solids (TSS) (mg/L) 16.8 223 56.5 4.0 7.0 5
Turbidity HACH (FTU) 13.8 13.6 37.6 4.2 10.8 5
'SD: standard deviation, °N: number of sample measurements, NA: not applicable.
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Table 2.16  In-stream water quality data at 2-JMS111.32 in the James River
(6/1994 — 8/2201).

Water Quality Constituent Mean Sp' Max Min Median N
Alkalinity, Total (mg/L) 46.6 12.2 64.1 31.7 50.6 il
Ammonia + Ammonium, Total (mg/L as N}  0.23 0.33 0.90 0.04 0.10 6
BODS (ing/L) 3.0 1.5 5.2 1.4 2.3 8
Carbon, Total Organic (mg/h) 09 9.2 28.2 4.0 7.0 6
Chloride, Total (mg/L ) 124 4.5 20.5 7.3 123 10
COD Hi Level (mg/) 14.6 4.0 19.0 9.5 14.9 4
Conductivity (umhos/cm) 176 49 240 113 186 11
DO (mg/l.) 6.4 22 11.7 1.6 6.7 48
Field pH 7.3 0.4 8.1 6.7 7.3 48
Nitrate Nitrogen, Total (mg/L as N) 0.23 0.09 0.42 0.10 0.24 10
Nitrite Nitrogen, Total (mg/L as N) 0.02 0.01 0.05 0.01 0.02 10
Nitrogen, Kjeldahl, Total (mg/l. As N} 0.46 0.26 115 0.20 0.43 11
Phosphorus (Total Ortho P, mg/L} 0.05 0.03 0.12 0.03 0.05 11
Phosphorus, Total (mg/[. As P) 0.09 0.05 0.18 0.04 0.09 10
Sulfate, Total {mg/].} 19.0 8.5 324 8.7 21.5 1
Temp_Celsuis 22.4 59 30.1 5.0 239 49
Total Hardness {CaCO3 mg/L) 65.8 9.9 76.6 53.4 66.7 4
Total Inorganic Solids (mg/L) 97.8 309 141.0 58.0 97.8 11
Total Inorganic Suspended Solids (mg/L) 9.8 6.1 215 3.0 8.8 10
Total Organic Solids (mg/1.) 29.1 7.6 40.5 16.0 28.0 [E!
Total Organic Suspended Solids (mg/L) 6.0 4.7 15.0 1.7 5.1 6
Total Selids (mg/l.) 127.5 353 179.0 81.0 129.8 11
Total Suspended Solids (T8S) (mg/1.) 11.1 7.1 25.0 3.0 9.0 1t
Turbidity HACH (FTl) 139 12.1 40.9 2.7 8.2 1§

TSD: standard deviation, “N: number of sample measurements, NA: not applicable.

2-18 WATER QUALITY ASSESSMENT



TMDL Development

James River Benthic, Richmond, VA

Table 2.17  In-stream water quality data at 2-JMS111.35 in the James River

(7/1994 — 8/2001).

Water Quality Constituent Mean ___ SD' Max  Min Median N
Alkalinity, Total (mg/L) 51.7 12.5 68.4 328 52.3 6
Ammonia + Ammonium, Total (mg/L. as N)  0.08 .02 0.10 .06 0.07 4
BODS (mg/L) 2.3 1.6 5.4 1.1 1.6 6
Carbon, Total Organic (mg/h) 3.9 NA 39 3.9 NA 1
Chloride, Total {mg/L ) 133 57 20.7 6.2 12.1 6
Conductivity (umhos/cm) 186 48 238 120 185 6
DO (mg/L) 8.7 0.9 10.8 6.4 8.6 44
Field pH 8.0 0.3 8.4 7.5 8.0 44
Nitrate Nitrogen, Total (mg/L as N) 0.21 0.10 0.34 0.09 0.24 3
Nitrite Nitrogen, Total (mg/L as N) 0.03 0.01 0.03 0.01 0.03 4
Nitrogen, Kjeldahl, Total (mg/L. As N) 0.33 0.04 0.40 0.30 0.30 6
Phosphorus (Total Ortho P, mg/L) 0.06 0.01 0.08 0.05 0.06 6
Phosphorus, Total (ng/L. As P) 0.08 0.01 0.11 0.07 0.08 )
Sulfate, Total (mg/L.) 20.9 9.5 32.7 10.5 19.1 6
Temp_Celsuis 24.0 4.1 304 15.6 24.7 44
Total Inorganic Solids (mg/L) 101.6 34.4 145.0 60.0 97.7 6
Total Inorganic Suspended Solids (mg/L) 5.9 2.6 10.5 3.0 52 6
Total Organic Solids (mg/L) 26.2 6.3 335 19.0 25.5 6
Total Organic Suspended Solids (mg/L) 2.1 0.8 3.0 1.5 1.7 3
Total Salids (mg/L) 127.8 352 168.0 79.0 122.7 6
Total Suspended Solids (TSS) (mg/L) 7.1 3.1 12.5 35 6.8 6
Turbidity HACH (FTU) 6.0 2.8 9.9 2.7 5.8 6

'SD: standard deviation, °N: number of sample measurements, NA: not applicable.

Table 2.18  In-stream water quality data at 2-JMS111.47 in the James River

(7/1994 — 11/2007).

Water Quality Constituent Mean Sp’ Max Min  Median N
Conductivity {mhos/cm) 205 57 359 107 190 69
DO {(mg/L) 9.5 1.9 15.5 6.8 9.0 69
Field pH 8.0 0.4 9.0 7.2 8.0 69
Temp Celsuis 21.3 7.4 33.1 3.2 23.1 70
'SD: standard deviation, °N: number of sample measurements.

WATER QUALITY ASSESSMENT 2-19



TMDL Development James River Benthic, Richmond, VA

Table 2.19  In-stream water quality data at 2-JMS111.48 in the James River
(6/1994 — 8/2001).

Water Quality Constituent Mean SD! Max Min Median _ N°
Alkalinity, Total (mg/L} 43.6 15.5 69.2 31.0 359 6
Ammonia + Ammonium, Total (mg/L as N) ~ 0.37 0.24 0.56 0.08 0.52 3
BODS5 (mg/L) 6.9 4.4 13.5 2.2 4.7 7
Carbon, Total Organic (mg/1} 14.2 NA 14.2 14.2 NA 1
Chloride, Total (mg/L ) 10.0 5.4 19.1 5.3 7.9 6
Conductivity (umhos/cm) 140 36 207 101 132 6
DO (mg/L) 5.0 2.6 10.5 0.2 54 45
Field pH 7.0 0.4 79 6.4 7.0 45
Nitrate Nitrogen, Total (mg/L as N) 0.21 0.11 0.33 0.05 0.19 5
Nitrite Nitrogen, Total (mg/1. as N} 0.03 0.01 0.05 0.01 0.04 5
Nitrogen, Kjeldahl, Total (mg/L As N} 0.83 0.42 1.30 0.40 0.83 6
Phosphorus (Total Ortho P, mg/L) 0.12 0.06 0.21 0.06 0.11 6
Phosphorus, Total (mg/L As P) 0.20 0.14 0.46 G.10 6.15 &
Sulfate, Total (mg/L) 14.6 7.0 282 9.1 12.6 6
Temp_Celsuis 212 4.1 275 11.6 21.8 45
Total Inorganic Sclids (mg/L.) 85.9 304 138.0 62.5 71.3 6
Total Inorganic Suspended Solids (mg/L) 12.4 73 23.0 5.0 10.3 6
Total Organic Solids (mg/L) 263 11.5 47.0 12.0 24.4 6
Total Organic Suspended Solids (mg/L) 7.4 33 10.5 3.0 83 3
Total Solids (mg/L) 112.0 38.3 166.0 770 95.6 6
Total Suspended Solids (TSS) (mg/L) 18.5 10.4 313 6.0 18.0 6
Turbidity HACH (FTU) 13.2 5.3 213 5.9 12.9 6

TSD: standard deviation, N: number of sample measurements, NA: not applicable.
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Table 2.20  In-stream water quality data at 2-JMS111.55 in the James River

(6/1994 — 8/2001).

James River Benthic, Richmond, VA

Water Quality Constituent Mean SD! Max Min Median N
Alkalinity, Total (mg/L) 53.2 24.4 97.2 279 51.4 6
Ammonia + Ammonium, Total (mg/L. asN)  0.06 0.01 0.06 0.05 NA 2
BODS3 (mg/L) 1.8 0.9 3.5 11 1.5 7
Carbon, Total Organic {mg/1) 5.4 NA 5.4 5.4 NA i
Chloride, Total (mg/L ) 114 5.4 20.1 6.1 114 6
Conductivity (umhos/cm) 160 39 201 109 167 6
DO (mg/L) 7.3 1.9 12.6 2.6 7.2 45
Field pH 73 0.5 2.8 6.5 7.2 45
Nitrate Nitrogen, Total (mg/L. as N) 0.20 0.07 0.26 0.13 0.20 4
Nitrite Nitrogen, Total (mg/L as N) 0.02 0.01 0.03 0.01 0.03 5
Nitrogen, Kjeldahl, Total (mg/L As N} 0.31 0.07 0.40 0.20 0.32 6
Phosphorus (Total Ortho P, mg/L) 0.05 8.02 0.07 0.03 0,05 5
Phosphorus, Total (mg/L As P) 0.07 0.01 0.09 0.05 0.07 6
Sulfate, Total (mg/L.) 17.5 8.4 316 9.9 16.2 6
Temp_Celsuis 22.0 4.4 28.9 13.0 22.9 45
Total Inorganic Solids (mg/L) 89.7 38.2 155.0 58.0 810 6
Total Inorganic Suspended Solids (mg/L) 7.4 6.2 18.0 3.0 5.0 5
Total Organic Solids (mg/L) 26.2 8.1 39.0 18.0 23.0 6
Total Organic Suspended Solids (mg/L) 2.3 1.5 4.0 1.0 2.0 4
Total Solids (mg/L) 116.1 40.6 188.0 76.0 112.8 6
Total Suspended Solids (TSS) (mg/L} 6.5 4.0 13.0 3.0 4.5 6
Turbidity HACH (FTU) 5.5 4.3 13.5 2.4 3.9 6

TSD- standard deviation, °N: number of sample measurements, NA: not applicable.

Table2.21  In-stream water quality data at 2-JMS112.33 in the James River

(9/1995 — 11/2007),

Water Quality Constituent Mean Sp' Max _ Min __ Median N’
Conductivity (umhos/cm) 216 111 962 109 191 61
DO (mg/l) 9.2 2.0 14.6 4.9 8.7 61
Field pH 7.7 0.4 8.9 6.9 7.6 60
Temp Celsuis 20.8 7.2 34.0 4.0 22.7 61
8D standard deviation, *N: number of sample measurements,

Table 2.22  In-stream water quality data at 2-JMS112.37 in the James River
(9/1995 — 8/2001).

Water Quality Constituent Mean sp' Max Min Median N
Conductivity (umhos/em) 184 46 305 g1 18¢ 34
DO (mg/L) 6.3 2.0 9.4 0.9 6.7 35
Field pH 7.1 0.4 8.0 6.5 7.0 35
Temp Celsuis 212 3.6 26.4 138 221 35
'SD: standard deviation, “N: number of sample measurements.
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Table 2.23  In-stream water quality data at 2-JMS112.79 in the James River

(9/1995 — 11/2007).

James River Benthic, Richmond, VA

Water Quality Constituent Mean SD' Max  Min  Median N
Conductivity (umhbos/cm) 203 55 359 104 190 61
DO (mg/L) 9.3 2.0 15.8 6.8 8.8 61
Field pH 7.8 0.4 8.9 6.7 7.8 61
Temp Celsuis 20.6 7.3 322 2.9 22.6 62
'SD: standard deviation, “N: number of sample measurements.

Table 2.24  In-stream water quality data at 2-JMS113.20 in the James River
(5/2006 — 5/2008).

Water Quality Constituent Mean  SD! Max Min Median N°
Ammonia + Ammonium, Total {mg/L as N) 002 002 0.08 0.01 0.02 9
Carbon, Organic Dissolved Field Filtered (mg/l) 3.9 0.8 3.2 2.7 3.8 13
Carbon, Organic Suspended Inorganic (mg/l) 0.03 NA 0.03 0.03 NA 1
Conductivity (umhos/cm) 189 69 338 101 162 25
DO (mg/L) 10.9 24 15.3 7.1 113 23
Field pH 7.9 0.5 8.8 7.3 7.8 24
Nitrate Nitrogen, Dissolved (mg/L as N) Q.13 0.09 0.24 0.01 0.14 10
Nitrite Nitrogen, Dissolved (mg/L as N) 0.00  0.00 0.01 0.00  0.60 4
Nitrite Plus Nitrate, Dissolved (mg/L. as N) 014 0.09 0.25 001 014 10
Nitrite Plus Nitrate, Total (mg/L as N) 0.26  0.08 0.36 016 0.27 12
Nitrogen, Kjeldahl, Total (mg/L As N) 034 018 0.60 0,10 030 13
Particulate Carbon, Lab Filtered (mg/l) 1.0 1.2 34 .3 0.6 10
Particulate Nitrogen, Lab filtered (mg/1) 0.08 0.05 0.21 0.05 0.07 8
Particulate Phosphorus, Lab Filtered (mg/h 0.02 003 0.07 0.00  0.01 10
Phosphorus (Dissolved Ortho P (mg/L}) 0.01 0.01 0.02 6.01 0.01 |13
Phosphorus (Dissolved Ortho P Lab Filtered 001 0.01 0.03 000 001 14
(mg/L)) ‘ ‘

Phosphorus, Suspended Inorganic Lab Filtered 0.01 0.01 0.03 0.00 001 10
(mg/l as p)

Phosphorus, Total (mg/l. As P) 0.10 .11 0.52 002 005 24
Susp. Sed. Conc. - <62 um (mg/L), (Method C)  69.6 1479 6560 1.3 177 19
Susp. Sed. Conc. - >62 um (mg/L), (Method C) 398 882 367.0 0.3 7.2 18
Temp_Celsuis 15.8 85 29.9 2.6 135 24
Total Dissolved Nitrogen, Lab Filtered (mg/1) 0.33 0.13 0.59 0.18 0.29 10
Total Dissolved Phosphorus, Lab Filtered (mg/l) 0.02 0.0] 0.04 0.01 0.02 10
Total Inorganic Solids (mg/L.) 464 804 367.0 4.0 190 20
Fotal Inorganic Suspended Solids (mg/L) 374 729 327.0 3.0 13.0 19
Total Nitrogen as N (mg/L) 0.5 0.3 1.8 0.2 0.5 24
Total Organic Suspended Solids (mg/L) 10.7 a.1 210 4.0 7.0 3

Turbidity Lab (ntu) 6.2 11.9 41.1 1.4 5.0 10

'SD: standard deviation, “N: number of sample measurements, NA: not applicable.
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2.4.1.1 Sediment Sampling Results in the James River at Richmond, VA

VADEQ performed special study sediment sampling at two sites and one in-stream
sediment sampling at station on the James River at Richmond, VA, These stations are
described in Table 2.25 and shown in Figure 2.1. Sediment samples were tested for

PCBs, various pesticides and organic chemicals, and metals.

Table 2,25  VADEQ special study sediment and in-stream sediment water guality
monitoring stations on the James River at Richmond, VA.

Station Type Data Records Descriptive location
Sediment PCBs,
Sediment Pesticides,
2-IMS110.00  Sediment Organics, 9/24/2001 Near I-95 bridge
Sediment PAHs,
Sediment Metals
. 9/11/1980, 5/6/1981, .
2-IMS110.30 Sediment metals 8/27/1992 Rt. 360 Bridge
Sediment PCBs,
Sediment Pesticides,
2-JMS113.2%  Sediment Organics, 8/2/1996 James River
Sediment PAHs,

Sediment Metals
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Table 2.26  In-stream sediment sampling results for metals from three VADEQ
monitoring stations on the James River at Richmond, VA.
Metal PEC' 2-JMS110.30 2-JMS110.3¢ 2-JMS110.30 2-JMS113.29 2-d MS110.60
(mg/Kg)  9/11/1980 5/6/1981 8/27/1992 8/2/1996 9/24/2001
Aluminum 0.35 0.84
Sitver 2.6 0.034 <0.02
Arsenic 33 1.7 <(.5
Cadmium 4.98 0.066 0.12
Chromium 111 13.9 145 25 7.5 18
Copper 149 3.39 4.37 14 49 29
Mercury 1.06 <4.01 0.15
Nickel 48.6 933 3.5 14 1.5 8.5
Lead 128 4,68 21.2 13 4.5 19
Antimony <0.5 <0.5
Selenium <0.5 <.5
Thallium <0.3 <0.3
Zinc 459 42.1 34.2 86 45 66

TPEC = Probable Effect Concentration (McDonald, 2000); all metals values are in mg/Kg.

In-stream sediment samples were tested for poly aromatic hydrocarbons at two stations

on the James River at Richmond, VA. All sediment results were below PEC values

(Table 2.27). Pesticides were also sampled at the same two stations, and all samples were

below minimum laboratory detection levels.
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Table 2.27 = Special study sediment PAH results from the James River at
Richmond, VA.

VA 99" 2.JMS113.39 2-JMS110.00
PEC' Percentile 8/2/1996 9/24/2001

Total (ug/’Kg) (ug/Kg)  (ug/Kg) (ug/Kg)
Napthalene 561 2.43
Di-methylnapthalene 83 4.97
MethyInapthalene 332
Bipheny! 0.38
2,6 DimethyInapthalene 170 14.66
Acenaphthylene 121 0.34
Acenaphthene : 0.47
2,3,5-Trimethylnaphthalene 2.50
Fluorene 336 2.00
Phenanthrene 1,170 9.79
Anthracene 845 1.41
Methylphenanthrene 1.47
Fluoranthene 2,230 43.34 22.20
Pyrene 1,520 36.73 17.81
Benzo[a]anthracene 1,050 37.35 14.06
Chrysene 1,290 34.61 20.59
Benzo[blfluoranthene 37.6 21.09
Benzo[k]fluoranthene 41.97 19.13
Benzo[e]pyrene 32.53 15.82
Benzo[a]pyrene 1,450 41.39 14.06
Perviene 15.54
Indeno(1,2,3-cd)pyrene 30.48 12.39
Dibenzo(a,h)anthracene 318 5.74
Benzo{ghi)perylene 26.1 10.61

'PEC = Probable Effect Concentration (McDonald, 2600); VADEQ 99" percentile = VADEQ screening
value.
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2 4.1.2 Dissolved Metals Sampling Results From the James River at Richmond,
VA

Dissolved metals were not collected at any of the VADEQ monitoring stations listed in

table 2.2.

2 4.1.3 Combined Sewer Overflows (CSOs) in the City of Richmond
VADEQ benthic monitoring stations 2-/MS110.34 and 2-JMS110.44 were established to

monitor the potential impact from a series of CSOs from the City of Richmond. in a
portion of the City of Richmond, the sanitary sewer also collects stormwater runoff from
areas adjacent to the James River and stream tlow from some tributaries. This type of
system is referred to as a combined sewer system (CSS). The amount of runoff and
stream flow from these areas is dependent on rainfall. Depending on the CSO between Y
to ¥ inches of rain can potentially produce a combined sewer system discharge. Onadry
flow day (no recent rainfall), the James River Wastewater Treatment Plant (WWTP)
treats this flow. During heavy rainfall the system may fill to capacity, and the James
River Wastewater Treatment Plant (WWTP) cannot treat the entire volume; therefore,
overflows occur. These combined sewer overflows (CSOs) are a part of VPDES permit
number VA0063177. CSO number 040 discharges from a diffuser installed in the center
of the south stream channel to minimize any potential impacts from the discharge. CSO
number 040 is approximately 1,771 feet upstream from benthic monitoring station 2-
110.34. Table 2.28 summarizes the current CSOs within and just upstream of the
impaired aquatic life segment on the James River. The City of Richmond has an ongoing
CSO program to reduce the number of overflows at each location each year, upgrade the
wastewater treatment plant, and pre-treat the combined water (City of Richmond and

Greeley and Hansen, 2006). Figure 2.4 shows the locations of these CSOs.
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James River Benthic, Richmond, VA

Table 2.28  Combined Sewer Overflows (CSOs) discharge locations currently
included in permit #VA0063649,

Outfall

Qutfall Name Location
Number
007 Byrd Street Bytd Street, between 12th and 13th Streets
009 7th Street Tth and Bragg Streets
010 Gambles Hill Tredegar Street, West of 7th St.
(11 Park Hydro Station Tredegar Street, West of Lee Bridge
Next to Southern Railway Line, north of Riverside Drive
015 Canoe Run and 22nd Street
Next to Southern Railway Line, north of Riverside Drive
616 Woodland Heights and 26th Street
Next to Southern Railway Line, approx. north of Riverside
017 Reedy Creek Drive
Next to Southern Railway Line, north of Riverside Drive
018 42nd Street and 42nd Street
Hampton Street and New York Avenue, between Hampton Street and Meadow
019 Colerado Avenue
020 McCloy Street McCloy Street
033 Shields Lake Park Drive and Shields Lake
040 CSO-1 Qutlet 1250 ft. downstream of the Manchester Bridge
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@ Combined Sewer Overflow
. N/ Streams

7| s Impaired Segment ;
| == Roads /

City of Richmond

Figure 2.4  Combined Sewer Overflows (CSOs) discharge locations.
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3. TMDL ENDPOINT: STRESSOR IDENTIFICATION -~ JAMES
RIVER AT RICHMOND, VA

The James River begins in Botetourt County and flows in a predominately eastern
direction until it reaches the Chesapeake Bay. The James River is the largest river basin
the Virginia. The drainage area at the VADEQ flow gage at the Richmond City locks,
just downstream from the impaired benthic segment, is 6,798 square miles. The impaired
benthic segment begins at the Boulevard Bridge and continues downstream to the fall line

near the Mayo Bridge for a distance of 2.99 stream miles,

The stressor analysis was performed by first comparing the data collected at the long term
VADEQ monitoring station 2-JMS110.30 just downstream from the impaired benthic
monitoring station (2-JMS110.34) with the appropriate water quality standards and
screening values. In addition, a comparison was made with a long term VADEQ
monitoring station 2-JMS117.35 located upstream from a non-impaired benthic
monitoring station. Comparison graphs are shown for most parameters and graphs
showing the standards and screening values are included in the appendix. The data is
compared using “box and whisker” plots. Interpretation of the plots is illustrated in
Figure 3.1, in which the data range for a given metric is displayed as four quartiles. The
“box” of two colors shows the two inner quartiles with the dividing line between the
colors representing the median value. The “whiskers” above and below each box show
the outer quartiles with the upper quartile extending above the box and the lower quartile
extending below the box. Finally, the mean value is displayed as a square within one of

the two inner-quartile boxes.
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Figure 3.1  Interpretation of Box and Whisker plots.

VADEQ began collecting water quality data at the impaired benthic monitoring station
and at the formerly impaired benthic monitoring station (2-JMS110.44) in January 2007.
Because the impaired segment was first listed in 1996, it was decided that using the long
term monitoring stations for the stressor analysis was the most appropriate thing to do.
The recent data collected at the benthic monitoring stations in the impaired segment were
compared to and found to be consistent with the long term monitoring stations noted

above.

TMDLs must be developed for a specific pollutant(s). Benthic assessments are very good
at determining if a particular stream segment is impaired or not, but they usually do not
provide enough information to determine the cause(s) of the impairment when organisms
are not classified beyond the family level. The process outlined in the Stressor
Identification Guidance Document (EPA, 2000b) was used to separately identify the most
probable stressor(s) for the Jackson River. A list of candidate causes was developed from
published literature and VADEQ staff input. Chemical and physical monitoring data
provided evidence to support or eliminate potential stressors. Individual metrics for the
biological and habitat evaluation were used to determine if there were links to a specific
stressor(s). Land use data as well as a visual assessment of conditions along the stream

provided additional information to eliminate or support candidate stressors. The potential
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stressors are: sediment, toxics, low dissolved oxygen, nutrients, pH, metals, temperature,

organic matter and combined sewer overflows (CSOs).
The results of the stressor analysis for the James River are divided into three categories:

Non-Stressor(s): Those stressors with data indicating normal conditions, without
water quality standard violations, or without the observable impacts usually
associated with a specific stressor, were eliminated as possible stressors. Non-
stressors are listed in Table 3.1.

Possible Stressor(s): Those stressors with data indicating possible links, but
inconclusive data, were considered to be possible stressors. Possible stressors are
listed in Table 3.2.

Most Probable Stressor(s): The stressor(s) with the most consistent information

linking it with the poorer benthic and habitat metrics was considered to be the
most probable stressor(s). Most probable stressors are discussed in section 3.3.

3.1 Non-Stressors

Table 3.1 Non-Stressors in the James River.,
Parameter Location in Document
Low dissolved oxygen Section 3.1.1
;i;)f};:)()ammonia, pesticides, PCBs and polycyclic aromatic hydrocarbons Section 3.1.2
Metals (sediment) Section 3.1.3
Temperature Section 3.1.4
Sediment Section 3.1.5
Organic Matter Section 3.1.6

There is always a possibility that conditions in the watershed, available data, and the
understanding of the natural processes change more than anticipated by the TMDL. If
additional monitoring shows that different most probable stressor(s) exist or water quality
target(s) are protective of water quality standards (WQS), then the Commonwealth will

make use of the option to refine the TMDLSs for re-submittal to EPA for approval.
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3.1.1 Low Dissolved Oxygen

Dissolved oxygen (DO) concentrations were well above the water guality minimum
standard at VADEQ monitoring station 2-JMS110.30. Low dissolved oxygen is

considered a non-stressor (Figure 3.2).
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Figure 3.2  Dissolved oxygen concentrations at VADEQ monitoring station 2-
JMS110.30.

3.1.2 Toxics (ammonia, PCBs, Pesticides, and PAHSs}

The majority (80%) of the total ammonia (NH3/NH.) samples collected at the VADEQ
monitoring station 2-JMS110.30 were below the minimum laboratory level of detection
(0.04 mg/L). VADEQ stopped analyzing for total ammonia in 1995; and, as Figure 3.3
indicates, all total ammonia values were well below the chronic water quality standard
(WQS). (Chronic and acute ammonia water quality standards vary, depending on the pH
and temperature of the stream at the time of sample collection). VADEQ has consistently
collected dissolved ammonia from 1984 until the present. There is no WQS for dissolved
ammonia; however, 63% of the values collected were below the minimum laboratory

level of detection (0.05 mg/L), and there has been a general downward trend in
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concentrations from 1984 to the present. Therefore, ammonia is considered a non-

stressor in the James River at Richmond,

Sediment pesticides, PAHs, and PCBs were all below established screening levels
(Chapter 2 section 2.4.1.1). Fish tissue sampling for PCBs and PAHs was not performed
within the impaired segmen;t however, fish samples were collected at VADEQ
monitoring station 2-JMS110.00, which is located below the fall line in the tidal
influenced section of the James River. PCB concentrations exceeded the VADEQ
screening value of 54 ppb and/or the VDH upper level of concern value of 500 ppb in 12
different species of fish collected in September 2001, March 2003 and April 2006. The
PCB screening values are based on human health concerns, not toxicity to aquatic life.
PCBs bioaccumulate in organisms tissues and concentrations increase further up the food
chain. Ammonia, Pesticides, PCBs and PAHs (See Table 3.1) are considered non-

stressors in the James River at Richmond.
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Figure 3.3  Ratio of observed total ammonia concentrations to the chronic
WQS at VADEQ meonitoring station 2-JMS116.30.
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3.1.3 Metals

This section discusses VADEQ water quality monitoring for metals dissolved in the
water column, metals in the sediment, and metals in fish tissue. All sediment metal

values were below the PEC values (Chapter 2 section 2.4.1.1).

Water column dissolved metals were not sampled at monitoring stations within the
impaired segment but concentrations at VADEQ monitoring station 2-IMS117.35 were

below WQS. Not all of the metals listed have established VADEQ or USEPA water

quality standards.

Fish tissue sampling for metals was not performed within the impaired segment;
however, fish samples were collected at VADEQ meonitoring station 2-JIMS$110.00, which
is located below the fall line in the tidal influenced section of the James River.
Largemouth Bass and Channel Catfish samples collected on 3/19/2003 had mercury
concentrations in excess of the VDH level of concern (0.5 ppm). A Hickory Shad
collected on 4/25/2003 had an arsenic concentration that exceeded the VADEQ screening
value of 0.072 ppm. Follow-up sampling on 4/24/2006 found arsenic concentrations in
Striped Bass, Blueback Herring and Hickory Shad that exceeded the VADEQ arsenic
screening value. In addition, the VADEQ mercury screening value of 0.3 ppm was
exceeded in Striped Bass and Blueback Herring. The metals screening values are based
on human health concerns not toxicity to aquatic life. Metals bioaccumulate in organisms

tissues and concentrations increase further up the food chain.

Based on the results of the dissolved and sediment metals concentrations, metals are

considered non-stressors for the benthic impairment.

3.1.4 Temperature

The maximum temperature standard for the James River at Richmond, VA is 32.0°C.
The maximum temperature recorded at the VADEQ monitoring station 2-IMS116.30 was
33°C in July 1983 (Figure 3.4). A temperature value also exceeded the maximum
VADEQ WQS in August 1980 (32.5°C). There have been no additional WS violations,

and temperature is considered a non-stressor in James River at Richmond, VA,
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Figure 3.4  Temperature measurements at VADEQ station 2-JMS110.30,

3.1.5 Sediment

Total suspended solids concentrations at VADEQ monitoring station 2-JMS110.30 are
similar to those at monitoring station 2-JMSI17.35 (Figure 3.5). Maximum
concentrations were higher at station 2-JMS110.30 which is probably due to runoff from
the urban areas in the City of Richmond. The highest values were consistently recorded
during periods of very high flows. The maximum value recorded at 2-JMS110.30 was
718 (mg/L) in April 1992 and 356 (mg/L) in March 2001 was highest value recorded at
station 2-JIMS117.35. The maximum value recorded at monitoring station 2-JMS110.30
in April 1992 was on day when the stream flow was well in excess of the 99" percentile
(47.916 cfs). It is interesting to note the average, median, and 90™ percentile, TSS

concentrations are higher at the upstream VADEQ meonitoring station (2-JMS117.35).
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Figure 3.5  Total suspended solids comparison at VADEQ monitoring stations
2-JMS110.30 and 2-JMS117.35.

The two habitat parameters that indicate excessive sediment averaged in the optimal and
sub-optimal categories at VADEQ benthic monitoring station 2-JMS110.34 (habitat data
is discussed in Chapter 2 Section 2.3.1). Embeddedness is a measure of the amount of
fine sediment that fills the spaces between the rocks in riffle areas. Excessive
Embeddedness decreases the amount of habitat available for benthic macroinvertebrates.
The average Embeddedness score since 2005 at monitoring station 2-JMS110.34 is 13,
which is in the sub optimal category and considered good. In fact, the average
Embeddedness score at station 2-JMS110.34 is slightly lower than the average at
monitoring station 2-JMS110.44; and monitoring station 2-JMS110.44 has scored in the
VASCI not-impaired category since the fall of 2005. in the spring of 2005, the
Embeddedness score was in the marginal category at monitoring station 2-MS110.34.
Ironically, the Embeddedness score was in the marginal category during the fall of 2005
benthic survey at monitoring station 2-JMS110.44, but its VASCI score indicated there

was no impairment.
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Excessive sediment does not appear to be a persistent problem at the impaired benthic

monitoring station, and is therefore considered a non-stressor.

3.1.6 Organic Matter

There are several parameters which can be used to evaluate excessive organic matter in a
stream (total organic solids (TOS), total organic carbon (TOC) and total kjeldahl nitrogen
(TKN). Excess organic matter can provide additional food sources for bacteria and the
process of decomposition can lower dissolved oxygen concentrations, which can harm
aquatic life. TOS concentrations at VADEQ monitoring station 2-JMS110.30 were very
similar to those at monitoring station 2-JMS117.35 (Figure 3.6). A maximum value of
107 (mg/L) was recorded at monitoring station 2-JMS110.30 in April of 1992 when the
stream flow was in excess of the 99™ percentile (47,916 cfs). However, average, median
and 90" percentile concentrations were higher at the upstream monitoring station, 2-

JMS117.35.
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Total organic solids comparison at VADEQ monitoring stations 2-
JMS110.30 and 2-JMS117.35.

TOC is a measure of the amount of carbon present in organic compounds and can be used

as a non-specific indicator of excessive organic matter in a stream. TOC concentrations

are generally higher at the upstream monitoring station 2-JMS117.35 (Figure 3.7).
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Figure 3.7  Total organic carbon comparison at VADEQ monitoring stations
2-JMS110.30 and 2-JMS117.35,

TKN is a measure of the amount of organic nitrogen. TKN concentrations were very
similar between upstream and downstream VADEQ monitoring stations. In general,

concentrations were slightly higher at the downstream monitoring station (Figure 3.8).
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Figure3.8 Total Kjeldahl Nitrogen comparison at VADEQ monitoring
stations 2-JMS110.30 and 2-JMS117.35.

Organic matter in the impaired section of the river does not appear to be significantly
different from the upstream sections of the river that are not impaired. Therefore, organic

matter is considered a non-stressor in the James River at Richmond.

3.2 Possible Stressors

Table 3.2 Possible Stressors in the James River at Richmond, VA,

Parameter Location in Document
Nutrients Section 3.2.1
Field pH Section 3.2.2
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3.2.1 Nutrients

Total phosphorus (TP) concentrations are somewhat high at VADEQ ambient monitoring
station 2-JMS110.30. Fifteen percent of the concentrations out of 22 samples exceeded
the VADEQ screening value of 0.2 mg/L. (Figure 3.9). However, TP concentrations at
VADEQ monitoring station 2-JMS117.35, upstream of the non-impaired benthic
meonitoring station, are statistically similar to those at monitoring station 2-JMS110.30.

For example the long term median concentrations are 0.1 mg/L at both stations and the
9o percentile concentration is higher upstream (0.3 versus 0.25) than downstream
(Figure 3.10). In addition, all of the concentrations that exceeded the VADEQ screening
value occurred during the 1980s and early 1990s. The recent data collected at the
impaired benthic monitoring station (2-JMS110.34) indicated that one value had
exceeded the screening value. A maximum value of 1.2 (mg/l.) was recorded at
monitoring station 2-JMS110.30 in April of 1992 when the stream flow was in excess of

the 99™ percentile (47,916 cfs),

Total nitrate-nitrogen (NO3-N) concentrations were generally low with all of the
concentrations well below 1.0 mg/L (Figure 3.11). Figure 3.12 shows that NO3-N
concentrations at VADEQ monitoring stations 2-JMS110.30 and 2-JMS117.35 are
virtually identical. Excessive nutrients do not appear to be a problem in the impaired

segment on the James River and are therefore considered possible stressors.
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Figure 3.9  Total phosphorus concentrations at VADEQ station 2-JMS1 10.30.
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Figure 3.10  Total phosphorus concentration comparison at VADEQ stations 2-
JMS110.30 and 2-JMS117.35.
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Figure 3.11  Nitrate-nitrogen concentrations at VADEQ station 2-JMS110.30,
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Figure 3.12 Total nitrate-nitrogen concentration comparison at VADEQ
stations 2-JMS110.30 and 2-JMS117.35.
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3.2.2 Field pH

Field pH values exceeded the maximum VADEQ maximum WQS (9.0 std units) five
times out of 258 samples. The most recent exception occurred in May 1994, The
maximum pH value measured was 9.3 std units in January 1983 at VADEQ monitoring
station 2-JMS110.30 on the James River at Richmond, VA (Figure 3.13). Field pH WQS
violations are not a chronic problem at this monitoring station and have not occurred

since May of 1994. Therefore, field pH is considered a possible stressor in James River

at Richmond, VA.
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Figure 3.13  Field pH measurements at VADEQ station 2-JMS110.30.

3.3 Most Probable Stressor(s)

A most probable stressor was not determined from the available data. However, CSO
number 040 (discussed in section 2.4.1.3) is located approximately 1,771 feet upstream
from the impaired benthic monitoring station 2-JMS110.34, and could be potentially

impacting the benthic community in ways that the current data do not indicate. A fecal
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bacteria TMDL for the same impaired segment of the James River is being developed for
VADEQ by MapTech, Inc. and will be completed in early 2010. The fecal bacteria
TMDL wili address storm water loading reductions. In addition, MapTech, Inc. has been
contracted to develop a TMDL implementation plan for the City of Richmond area that

specifically addresses stormwater and related CSO best management practices (BMPs).

Because the most likely potential stressor to the benthic community is being addressed by
an existing TMDL and implementation plan the impaired benthic segment on the James
River that includes monitoring station 2-JMS$110.34 will be listed as a category 4(a)
water (segment is impaired but a TMDL has been developed) on the 2010 305(b)/303(d)
Water Quality Assessment Integrated Report. VADEQ will continue to monitor at

benthic and ambient monitoring station 2-JMS110.34.
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samplas.

1 woukd be willi 16 ravicw wdditionn fnfe if you'd ke me fa. Vary infarecting!

Grig

Gosg Pord
quz&: Biologiet

LLE EFA Ragion 3

mm.[ﬁ?‘% Siras, Suite 315
Whasding, ¥V 30032956
§ 304-233-0243
- Z4- 0360
pori ey iopa g0y
Wit our website st iipdssa golts

e i vy T el s3dath AN By s s, "G hertnech Ak
TR Fhmrdra ey o g Mamisl Prpanors T SIFALIERPA
Pra  SHORDSMOOE 03 HA MM

Dot ok P mena Wioir baettie TEIRL: Saanosehy apprecithi)

Hoy Warres ot al., rig apulagiss for nof gefting on this ight awey. | e hese caught up ins ool iping isues sech ihat | hava all
trat shamdenad my cibwr dutie. 0 nonveost foks sudh #n yourselves. Sut becausu | v you A Buekin.fok, | epa o get yeul
wima il P. 1 ity bk ¢, wnd | hepa t bl Rgore this ot with you if | hewent pazsed 9p 3 deadiing you

file/ TEPRO Planning THDL ReponsQt10dmoes (3, Hembne 5108 16 89 CirenPond EPA oom.. 12792600
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Froant Pond Grep opamail spagoy

Kendy Randay, Argaad 16, 2600 (200 P

“foe Poad GreglepamatLepagoy

£t Fassanons, Mangareiepamm Lepengov: SerigoMargaset A lling Mark; Semign, Warren; Shosa bruch, William
Sahjeety Re: W fanws Riser beothic TMDLE connman s appesciutod

OF, wi | hnd a chascs 1o jook a1 the dats. | have o fealing this there might be patchtipa spaciic offents with thy samplod
subsiratum onthe southeide, but woukd not ruks ont urdknoven togic-type eflacts froe urban trke whare flow hugs the southaida {do
i think sour sampke site i ks 8 Imbting 2one of thoss s and the new diffuser?). Fdont expent mndmﬁ%& a spamsy fmel
oea, but & 7 difforae from roetbente? Tokevatod, coubd indicake sibor cherisals et vould be problvmidic maginned
nutrints dart appear dillerent). 1 noticd Higher propertions of parficular tolersm inie on southstk saraples with oppesing
influerces of rare fwie 113 indivBunl) an \f%ﬂl at the ratiranck ancd nosbedde saraples £ problem with 102 count zarmples).
ez wey e habitat limil thess mesl colcted tne onthe sowtheide? Hard 1o fell.

Abm, wil Kapiech do the siresser [0 belare any THIOL modalig. or has 3 siessor (D akeady been done? San any BBP habiat
s l?w ary insight 1o sih-?edﬁ: pbleme affecting the samplo? Boos the sirter and spring-time Hlows scour yoar

ssmpled substrale, o armour 17 Maybe sping carpling is rappropriste for this soction of the rver? Mave you avar sarmpled the
ueban bz upsireasm of southwide sitn7 #s E am unsum of the reart npwtinl ratum of wer urrpiry aitas, workd t ba urwio 1o
"svempe” WAL scores btwaeen southeite snd noriheide {0 ghve e avarasff picture of beathic condiion below Richrmond? Sorry
fer the 101 guestions  Utban rver sl ressors arn complax as you pointad vl bakw.

[ do nol see 3 srwking gun in the dastasel. Riodured ceural] taes rct e wouthside might be an aritc of subsirds patch
dymnmics vornpoursded with low subcampks s and iy lowt Dleor, el chamical srsanors. Hoew difforant s opFauns!
heirake and ermboddod: habits mal fies batwoon southsida and other sites? Ao coment wolociies @ nesth vamus southeida

oheioushy Earicd whoes you ke sampleg?

Chigek indieiddus| VECE moiric soores botwoan slosiseassns by 3a I ary ohe or twe meiriz are driving down the southside
swnplas,

| vzl b willing 1o rediow additional info i you'd the e 1o, Very intsresting!
Breg

Greg Pord

Agusie Bikogist

L3 EPA Ragicn 3

1065 Chapling Stresl, Saile 303
Whesling, W 20003-2085

jft 384 23023

H‘; 3. 234060
pordgregBepagoy .
Vit our webaito at MipYess anste

Frare Greg PosdMRUUSERLLG

T TEasp s Aiaras S gl STaena g
o ik rgaret” £ ¥R ffark R 4 S Rk
A Srabruidees Do gass . Marpiel Paesrrs TS ERALEEERA

Sk DRCIZRMED B4 &M

Ko PU Birrgen Wi bk TR S covvirm il S v isbied

Hay ‘Warrgn ot al., my apobgies for rit gotting on this fight away. | hav been caught up in coalrainirg bsues such tat | haw ot
but akandorad r;zsufm it ¥ nemvioal foks wudh as oursives, But Bocanse [ Toe you off B kinduk, Thops 1o i«m
=ama coTEnRTlE P. Intsrssting backgroutd, and | hopa ta hap figure this cut with you i | hewent pansad up 3 dandiing ywau
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all bind, Eam in tho fickd dis vasek but will laka & with me and muil ovar yeur data with Maggie.

Bast.

Grog

Gy Pored

Aquatic Bidegic

U EPA Rogion 3

1060 Chapline Straut, Suile 203
Whadi%'fw 2205

£ 304- 20243

1 304234020

pond gregBleps.gen

Vish aur webite 3t bitpapa gridog S 1

Frow  Sekgliane” e g vrgies geet

te ey Pt REUALTEEN

e Rhkmn® =Rk ey ST wmguwwa&mwgmgw&wmmw
pvh Nt s 95

e ORSRDRG 1 PH

Ty ¥ duries oo berthis TRCLS saamneerta sppracions

Hey Sray,

Hespia yesaar sureemar is goiag wel. e wild ke 10 Wawa yoir commanks on this free Sedow aret attachad zprasdebest) when
yau ks fime.

Tharks,

Warren Smigo

Fromm: Simigo, dearren

Sunk: Priday, April 17, 2099 LZEPM

Yo Dambaw, Eddy; Sparks Lasny; DafMany Haiegrowe, Kely) Shaver Michael; BilLIasor; teiin 13, Geurge; Mitler Rickrd;.
il Lawesnos; Shanabrucks Wiliam; Brown, W Gregory; Classen Jsane Vanseart, Wil Turner Robert; Sibvia, Snitane
Cer Alting,Mark; Stign Margaret Hivis, Keley; Falmore Jonnder, Red feodiin'; Grnung Afmee

Sadspectt James fver benthiz ML coemeneTis appresiated

Hello eweryone,

v have an interesting benthic TRDL siuation and Mark Alling suggesied that we get ingut from other
regional biclogists. (Actually, this it also & great case for the benthic THROL workgroug to corsider.] Fegse
helpht

Firat, here it a litle background. Qur former, reqgionat pidogist performed perdhic sampling at 3 sites on the
Jarnes Riverwithin the city of Ridmond hack in the 80 's. The reference site {2JMB1 15 .29) was at the

Gl A Piey Planning 7ML Reports 20k Fdates, 43 Hentivic, 0168 16 89 (Cireglond EPA com... [elieakacii]
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upsiream end of the Jamee Riverin Richrrond and above any influsnge Trom ihe infamous Righerond G50
sysiem. The viter tero stations wees bbostad downstrean from most of the £50 gates ard just upstream of
fidal influenee. One of the luther stations was loshed along the south bank [2-JMS110.34} and the cther
sleng the norh bank o itte further upstrearm 12-JMS1 111.44). Both of the deowrnstream siations were sbad
s impaired due fo puor benthic womununition with a TR deadiing of 2040, Knowing that this might be o
cordroversial TMOL {since the diy of Richmond has investad hundreds of millions of dollars over the last 10
~ 21 yodrs to reduce CSO overliow svents), Mark ssked us fo start roniioring these siaions back in 2004
and @very yesr sinoa .

During e |ast assassment cyde [data through 20055, the date lsd us to e rather bizarre contlusion fhat
both the reference shation {115,28) and the north bank stelion (110 44} were nonimepaired. However, the
south bark station [110.24) wes siilf Bsted as impaired even troughtil is only 8,1 mile downstream of the
north bank station. How we beve the 20T and 2008 date 1o add fothe mix, The gond news is that the
referstne station and e nonth bank stalion are sl Bo0ring twer B0 on the U1 The interesiing twist is that
now the south bk station has improved to the poirt that it is giving mixed resubls wilh a fairly strong
seasonal difference — Fall soores are better than Spring scores, 5o the question is what to doin lightofthe
Tact thet Map Tech was about 1o siart serious work on the TMOL. Dowe argus that e data for e south
bark station ik good ercugh o de-list or dowe go thmigh with a TMDL fer the south bank station even
though the nearby north bank station is no longar impaired?

Wis canthirk ofa couple different scenarics ko acoount forwhy tha stuth bank station scores lowsr than the
fiearty north bank station, sspecially in the Spring. First, this station i3 beted gt tha Falf Line and sempling
can be g fitlle reacherous, 1t is possible thet we gre o always geting 1o the best habitat during Spring
sampling a1 the south bank station when the walsr level tends to be higher, Sesond, there are a couple
different thecries for how the south bank station sould be subject by more water qualily issues (nutrients,
sediment, losies) than thw norh bank staion, These possibifities intiude 3 new TS0 dffuser that would
have a disproportionate isflusnce on the south bank and alse a couple urhanized tributsries entering the
Jarnes from the south side which could have 3 differential impact on the north and south banks. Onthe
ather hand, we have been collesiing nuirient samples rraonthiy for the last souple years 91 these siations and
do it ses any obvious differsnces.

W heve attsched SClsoores and taxa fists for these 3 stafions slarting with the Jest deta Richis ocflectsd in

1987, Please provide ary thoughts, recommendstions, etn, And of course, fes! frae o ask us any
guestions.

Thanks!
Bilt and Warren

<lama Rivar THEL faxa b sige= [stinchment "Frees River TML s bl xk” defosod by Greg Pond RIVSERALS]

SdERE



